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INTRODUCTION

This publication combines into a single source all tidal and lunar
data for operational locations of the Pacific Missile Test Center for use
in Calendar Year 1989.

The data presentations are in two main divisions: one for Point Mugu
and San Nicolas Island, and the other for the Barking Sands area. Within
each division, the times of moonrise and moonset and tidal data are
given. Appendixes provide information on lunar phases, sunrise and
sunset times and calculation of the tide at any time. This publication
is issued annually. Information regarding this data may be obtained from
the Geophysics Division of the Range Operations Department.

DATA SOURCE AND TIME REFERENCES

The data given here have been prepared from information contained in
Tide Tables for the West Coast of North and South America including the
Hawaiian Islands, 1989, published by the National Ocean Service.

For Point Mugu and San Nicolas Island, all times listed are Pacific
Standard Time (PST); add eight hours to obtain Universal Coordinated Time
(UCT or Z). When Daylight Savings Time (PDT) is in effect, 1 hour is to
be added to the times given. In 1989, Pacific Daylight Time is scheduled
to commence at 0200 PST on Sunday 2 April, and to end at 0200 PDT on
Sunday 29 October.

For the Barking Sands Area, all times listed are Alaska-Hawaii
Standard Time (AHST); add ten hours to obtain UCT. Daylight Savings Time
is not observed in Hawaii.

NU, =;, i
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TIDAL DATA

The ranges of tidal heights that may be expected at Point Mugu and
San Nicolas Island are shown in table 1. The range of heights for the
primary harbor in the Barking Sands area, Port Allen, is shown in table 2.
The times and height of high and low tides for 1989 at Point Mugu are
given in the even-numbered tables 4 through 26, and at San Nicolas Island
in the odd-numbered tables 5 through 27. Similar tide data for Port
Allpn are Sivan in tables 29 through 40.

Table 1. Tidal ranges for Point Mugu and San Nicolas Island

Point Mugu San Nicolas Is.
Tidal Levels

Height (Ft) Height (Pt)

Extreme high water 7.3 6.7
Mean higher high water 5.3 4.9
Mean high water 4.5 4.1
Mean tide level (mean sea level) 2.7 2.5
Mean low water 0.9 0.8
Mean lover low water 0.0 0.0
Extreme low water -2.0 -!.8

Table 2. Tidal Ranges for Port Allen

Tidal Levels Height (Ft)

Extreme high water 2.6
Mean higher high water 1.6
Mean high water 1.2
Mean tide level (mean sea level) 0.7
Mean low water 0.2
Mean lower low water 0.0
Extreme low water -0.4

These tables list the times and heights of high and low tide for each
month of the year and chronologically through each day. The heights are
all measured from mean lover low water and are values for a sea
unaffected by wind waves or swell. The height and character of the sea
surface are influenced by factors other than the predictable positions of
the moon and sun, and thus are likely to be higher or lower than computed
valfies indicate.

LUNAR DATA

Times of moonrise and moonset for the Point Mugu-San Nicolas Island
area in 1989 are given in table 3, and for the Barking Sands area in
table 28, preceding the tidal data for the respective stations. Infor-
mation regarding the phases of the moon in 1989 is found in appendix B.
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PORT ALLEN TIDES
JANUARY 1989
21 DEG 54 MIN N, 159 DEG 35 MIN W - HANAFEFE BAY

[ATE TIME H3T TIME HGT TIME HGT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 2335 1.3* 0638 .7 0924 .8 1640 0.0
2 0020 1.4 0804 .5 1040 .6 1720 0.0
3 0102 1.6 0856 .4 1156 .5 1759 -. 1
4 0141 1.8 0935 .3 1258 .4 1844 -. 1
5 0219 2.0 1010 .2 1347 .4 1926 -. 2
6 0257 2.0 1044 .1 1435 .4 2008 -. 2
7 0334 2.1 1113 .1 1521 .5 2051 -. 2
B 0411 2.1 1146 0.0 1611 .5 2136 -. 2
9 0449 2.0 1218 0.0 1702 .6 2225 0.0

10 0524 1.9 1250 0.0 1803 .8 2320 .2
11 0603 1.7 1325 -. 1 1910 .9
12 0023 .3 0639 1.4 1359 -. 1 2026 1.0
13 0150 .6 0716 1.2 1438 -.1 2145 1.2
14 0351 .7 0802 .9 1519 -.1 2300 1.4
15 0624 .6 0857 .7 1609 -. 1
16 0002 1.6 0814 .4 1033 .5 1703 -. 1
17 0055 1.8 0903 .3 1206 .4 1756 -. 1
18 0141 2.0 0942 .2 1315 .4 1847 -.2
19 0223 2.0 1013 .1 1408 .4 1933 -.2
20 0301 2.0 1042 .1 1451 .5 2015 -. 2
21 0335 2.0 1111 .1 1530 o5 2057 -. 1
22 0407 1.9 1135 .1 1609 .6 2132 0.0
23 0136 1.8 1158 .I 1648 .7 2214 .1
24 0501 1.6 1219 .1 1730 .8 2253 .2
25 0528 1.5 1241 .1 1816 .9 2335 .3
26 0554 1.4 1305 .1 1911 .9
27 0034 .5 0616 1..1 1329 .1 2014 1.0
28 0150 .6 0641 .9 1400 .1 2126 1.1
-29 0409 .7 0659 .8 1437 .1 2239 1.3
30 1526 .1
31 2340 1.4 1627 0.0

-- TIDE OCCURS ON PREVIOUS DATE.
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PORT ALLEN TIDES
FEBRUARY 1989
21 DIEG 54 MIN N, 159 EG 35 MIN W - HANAPEPE BAY

[ATE TIME HGT TIME HGT TIME HGT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 0030 1.6 0848 .3 1145 .4 1726 0.0
2 0115 1.8 0913 .2 1252 .4 1823 -. 1
3 0156 2.0 0938 .1 1342 .5 1917 -. 2
4 0234 2.0 1003 .1 1432 .6 2006 -. 2
5 0310 2.0 1031 0.0 1518 .7 2055 -. 2
6 0347 2.0 1057 -. 1 1600 .9 2144 -. 1
7 0424 1.9 1125 -. 1 1650 .9 2236 0.0
8 0457 1.6 1154 -. 1 1742 1.1 2332 .2
9 0530 1.4 1224 -. 2 1843 1.2 ---

10 0041 .3 0605 1.1 1257 -. 1 1950 1.3
11 0213 .5 067 .9 1334 -. 1 2106 1.4
12 0433 .5 0712 .6 1420 -. 1 2224 1.5
13 1518 0 .0 ......
14 2338 1.6* 0822 .3 1055 .3 1632 0.0
15 0034 1.7 0848 .2 1228 .3 1741 0.0
16 0124 1.8 0913 .2 1323 .4 1842 0.0
17 0203 1.8 0935 .1 1405 .5 1931 0.0
18 0238 1.8 1000 .1 1443 .7 2016 0.0
19 0309 1.8 1018 .1 1519 .8 2055 0.0
20 0337 1.6 1036 .1 1551 .9 2134 .1
21 0402 1.5 1055 .1 1623 .9 2212 .2
22 0424 1.4 1112 .1 1658 1.0 2255 .3
23 0449 1.3 1129 0.0 1736 1.1
24 2340 .3* 0511 1.1 1151 .1 1821 1.2
25 0033 .4 0529 .9 1214 .1 1914 1.2
26 0152 .6 0551 .8 1241 .1 2020 1.3
27 1320 .1 2136 1.4
28 1419 .1 2250 1.4

-- TIDE OCCURS ON PREVIOUS DATE.
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PORT ALLEN TItoES
MARCH 1989
21 DEG 54 MIN N, 159 DEG 35 MIN W - HANAPEFE PAY

DATE TIME HGT TIME HGT TIME HOT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 0757 .3 1001 .3 1541 .1

2 2353 1.6* 0805 .3 1148 .4 1701 .1
3 0040 1.7 0827 .2 1250 .5 1813 0.0
4 0124 1.8 0849 .1 1336 .7 1909 -. 1
5 0203 1.9 0914 0.0 1418 .9 2005 -. 1
6 0240 1.8 0939 -. 1 1503 1.0 2057 -. 1
7 0319 1.7 1004 -. 2 1549 1.2 2152 0.0
8 0354 1.5 1031 -. 2 1633 1.4 2249 .1
9 0429 1.3 1057 -. 2 1723 1.4

10 2349 .2* 0501 1.0 1129 -.2 1815 1.5
11 0102 .3 0536 .8 1158 -. 1 1917 1.5
12 0241 .4 0610 .6 1236 -. 1 2027 1.5
13 0505 .3 0700 .4 1323 0.0 2146 1.5
14 0655 .3 0917 .3 1432 .1 2300 1.6
15 0733 .2 1130 .3 1615 .2 ---

16 0002 1.6 0804 .2 1236 .5 1735 .2
17 0049 1.6 0822 .1 1321 .6 1840 .1
18 0129 1.6 0844 .1 1353 .8 1929 .1
19 0203 1.5 0902 .1 1428 .9 2015 .1
20 0233 1.4 0919 0.0 1459 1.0 2057 .1
21 0258 1.4 0935 0.0 1531 1.2 2137 .2
22 0324 1.2 0952 0.0 1559 1.3 2219 .2
23 0345 1.1 1010 0.0 1632 1.4 2302 .3
24 0410 .9 1028 0.0 1707 1.4

25 2351 .3* 0435 .8 1049 0.0 1745 1.4
26 0049 .4 0457 .7 1111 0.0 1832 1.4
27 0209 .4 0526 .5 1140 .1 1933 1.4
28 1220 .1 2043 1.4

29 0602 .3 0754 .3 1323 .2 2157 1.5
30 0639 .3 1029 .3 1503 .2 2300 1.5
31 0702 .2 1149 .5 1645 .2

-- TIDE OCCURS ON PREVIOUS DATE.
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PORT ALLEN TIDES
APRIL 1989
21 DEG 54 MIN N, 159 [EG 35 MIN W - HANAPEFE BAY

DATE TIME HGT TIME HGT TIME HGT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 2353 1.6* 0724 .1 1242 7 1802 .2
2 0043 1.6 0753 0.0 1324 .9 1910 .1
3 0125 1.5 0817 -. 1 1405 1.2 2009 0.0
4 0204 1.4 0842 -. 2 1447 1.4 2108 0.0
5 0246 1.3 0908 -. 3 1530 1.6 2207 .1
6 0322 1.0 0936 -. 3 1615 1.7 2306 .1
7 0401 .9 1007 -. 3 1701 1.8
8 0011 .2 0439 .7 1036 -. 2 1753 1.8
9 0127 .3 0521 .5 1111 -. 1 1848 1.7

10 0256 .3 0606 .3 1152 0.0 1951 1.6
11 0436 .3 0736 .3 1241 1 2100 1.5
12 0545 .2 0952 .3 1400 .3 2210 1.5
13 0627 .2 1128 .5 1547 .3 2309 1.4
14 0656 .1 1220 .7 1717 .3 ---
15 0001 1.4 0719 .1 1302 .9 1829 .3
16 0041 1.3 0737 0.0 1334 1.0 1927 .3
17 0115 1.2 0757 0.0 1406 1.2 2016 .3
18 0148 1.1 0815 0.0 1438 1.4 2103 .3
19 0217 1.0 0834 -. 1 1506 1.4 2146 .3
20 0246 .9 0853 -. 1 1538 1.5 2231 .3
21 0313 .8 0911 -. 1 1607 1.6 2319 .3
22 0341 .7 0934 -. 1 1645 1.6
23 0012 .3 0410 .5 0957 -. 1 1723 1.7
24 0108 .3 0445 .4 1028 0.0 1809 1.6
25 0224 .3 0527 .3 1059 0.0 1902 1.6
26 0340 .3 0646 .3 1148 .1 2002 1.6
27 0439 .2 0848 .3 1301 .2 2105 1.5
28 0521 .1 103t .5 1447 .3 2206 1.5
29 0552 0.0 1133 .7 1633 .3 2302 1.4
30 0623 -. 1 1226 .9 1759 .3 ---

-- TIDE OCCURS ON PREVIOUS DATE.
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PORT ALLEN TIDES
MAY 1989
21 DEG 54 MIN N, 159 DEG 35 MIN W - HANAPEPE BAY

DATE TIME HGT TIME HGT TIME HGT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 2354 1.3* 0650 -. 2 1312 1.3 1915 .3
2 0040 1.2 0719 --.2 1354 1.5 2023 .2
3 0128 1.0 0748 -. 3 1436 1.7 2126 .2
4 0214 .9 0820 -. 3 1518 1.9 2228 .1
5 0256 .7 0852 -. 3 1600 2.0 2327 .1
6 0341 .5 0924 -. 3 1645 2.0

7 0029 .1 0424 .4 0959 -.2 1734 2.0
8 0135 .1 0512 .3 1037 -. 1 1822 1.9
9 0241 .2 0623 .3 1120 0.0 1917 1.7

10 0347 .2 0753 .3 1208 .2 2010 1.6
11 0435 .1 0936 .4 1328 .3 2107 1.4
12 0513 .1 1106 .6 1511 .4 2200 1.3
13 0541 .1 1151 .8 1651 .5 2249 1.2
14 0607 0.0 1233 1.0 1818 .5 ---

15 2335 1.0* 0631 0.0 1310 1.2 1927 .4
16 0017 .9 0652 -. 1 1342 1.4 2023 .3
17 0058 .8 0714 -. 1 1414 1.5 2115 .3
18 0133 .7 0739 -. 1 1446 1.7 2201 .3
19 0212 .6 0804 -. 1 1519 1.8 2250 .3
20 0247 .5 0829 -. 1 1555 1.8 2335 .2
21 0322 .4 0858 -. 1 1630 1.9

22 0024 .2 0401 .4 0927 -.1 1709 1.9
23 0113 .2 0450 •  .3 1005 -. 1 1750 1.9
24 0202 .2 0550 .3 1047 0.0 1835 1.8
25 0251 .1 0710 .3 1143 .2 1924 1.7
26 0333 .1 0847 .5 1255 .3 2015 1.5
27 0411 0.0 1006 .7 1438 .4 2107 1.4
28 0445 -. 1 1115 .9 1631 .5 2206 1.2
29 0520 -. 2 1204 1.3 1811 .5 2-01 1.0
30 0553 -. 2 1253 1.5 1935 .4

31 0000 .9 0627 -. 3 1337 1.8 2048 .3

* -- TIDE OCCURS ON PREVIOUS DATE.
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PORT ALLEN TIDES
JUNE 1989
21 DEG 54 MIN NY 159 DEG 35 MIN W - HANAFEFE BAY

DATE TIME HGT TIME HGT TIME HGT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 0056 .7 0702 -. 3 1423 2.0 2150 .2
2 0148 .5 0741 -. 3 1506 2.0 2250 .1
3 0237 .4 0817 -. 3 1548 2.1
4 2339 .1* 0329 .3 0856 -. 3 1633 2.1
5 0031 .1 0419 .3 0935 -. 2 1714 2.0
6 0120 .1 0512 .3 1019 -. 1 1758 1.9
7 0202 .1 0614 .4 1104 .1 1839 1.7
8 0243 .1 0728 .4 1153 .3 1919 1.5
9 0319 .1 0853 .6 1259 .4 2001 1.4

10 0351 .1 1006 .8 1431 .6 2043 1.2
11 0422 .1 1111 .9 1622 .7 2129 1.0
12 0451 0.0 1200 1.2 1810 .6 2215 .9
13 0521 0.0 1239 1.4 1935 .5 2313 .7
14 0550 0.0 1318 1.5 2042 .4
15 0009 .6 0621 -. 1 1350 1.7 2129 .3
16 0057 .5 0653 -.1 1425 1.8 2213 .3
17 0143 .4 0729 -. 1 1503 2.0 2251 .2
18 0232 .4 0804 -.2 1538 2.0 2333 .2
19 0311 .4 0839 -. 2 1614 2.0
20 0009 .2 0357 .4 0918 -. 1 1652 2.0
21 0041 .1 0450 .4 1003 0.0 1729 2.0
22 0118 .1 0550 .5 1052 .1 1808 1.8
23 0152 0.0 0659 .6 1148 .3 1850 1.7
24 0229 0.0 0821 .8 1304 .4 1932 1.4
25 0305 -. 1 0934 1.0 1443 .6 2018 1.2
26 0343 -. 1 1045 1.3 1645 .7 2106 .9
27 0420 -. 2 1145 1.5 1842 .6 2212 .8
28 0502 -. 2 1237 1.8 2014 .4 ---
29 2325 .6* 0544 -.2 1326 2.0 2117 .3
30 0038 .5 0631 -. 2 1412 2.0 2206 .2

-- TIDE OCCURS ON PREVIOUS DATE.
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PORT ALLEN TIDES
JULY 1989
21 DEG 54 MIN N, 159 DEG 35 MIN W - HANAPEPE BAY

DATE TIME HGT TIME HGT TIME HGT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 0138 .4 0719 -. 2 1454 2.1 2248 .2
2 0235 .4 0800 -. 2 1536 2.1 2327 .1
3 0322 .4 0846 -. 2 1615 2.1
4 0004 .1 0412 .5 0928 -. 1 1651 2.0
5 0034 .1 0457 .5 1010 0.0 1726 1.9
6 0105 .2 0548 .6 1052 .2 1758 1.7
7 0134 .2 0648 .7 1141 .3 1827 1.5
6 0203 .2 0751 .8 1241 .5 1859 1.49 0229 .1 0900 .9 1359 .7 1927 1.1

10 0301 .1 1012 1.1 1558 .8 2003 .9
11 0333 .1 1111 1.3 1815 .Y 2051 .812 0412 .1 1201 1.4 1958 .5 2203 .6
13 0455 .1 1246 1.6 2047 .4
14 2330 .5* 0539 0.0 1326 1.8 2129 .3
15 0039 .5 0623 0.0 1406 2.0 2201 .3
16 0131 .5 0706 -. 1 1442 2.0 2229 .3
17 0221 .5 0752 -. 1 1518 2.1 2258 .2
18 0304 .6 0837 -. 1 1553 2.1 2325 .2
19 0353 .6 0919 -. 1 1628 2.0 ---
20 2353 .1* 0442 .8 1008 .1 1701 2.0
21 0022 .1 0536 .9 1100 .2 1739 1.8
22 0053 0.0 0636 °9 1201 3 1811 1.5
23 0126 0.0 0745 1.1 1317 .6 1850 1.3
24 0200 0.0 0858 1.3 1503 .7 1928 1.0
25 0242 0.0 1014 1.5 1727 .7 2017 .8
26 0329 0.0 1123 1.7 1931 .5 2136 .6
27 0423 0.0 1222 1.9 2040 .4
28 2326 .5* 0522 0.0 1313 2.0 2115 .329 0049 .5 0614 0.0 1358 2.0 2150 .3
30 0147 .5 0711 -. 1 1439 2.1 2221 .2
31 0233 .6 0759 0.0 1518 2.0 2247 .2

* -- TIDE OCCURS ON PREVIOUS DATE.
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PORT ALLEN TIDES
AUGUST 1989
21 DEG 54 MIN N, 159 DEG 35 MIN W - HANAPEPE BAY

DATE TIME HGT TIME HGT TIME HGT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 0315 .7 0841 0.0 1551 2.0 2313 .2
2 0353 .8 0923 61 1619 1.9 2337 .2
3 0435 .9 1005 .2 1648 1.7
4 2356 .2* 0517 .9 1047 .3 1715 1.6
5 0020 .2 0603 1.0 1132 .4 1739 1.4
6 0041 .2 0655 1.1 1230 .6 1803 1.2
7 0105 .2 0754 1.2 1347 .8 1827 1.0
8 0138 .2 0903 1.3 1553 .8 1849 .9
9 0213 .3 1015 1.4 ---

10 0303 .3 1118 1.5 ---
11 0404 .2 1212 1.7 2028 .4 ---
12 2332 .5* 0510 .2 1256 1.9 2053 .3
13 0036 .6 0605 .1 1338 2.0 2118 .3
14 0126 .7 0658 0.0 1415 2.0 2140 .3
15 0212 .8 0746 0.0 1449 2.0 2205 .2
16 0254 .9 0835 0.0 1524 2.0 2230 .2
17 0337 1.0 0924 .1 1557 1.9 2255 .1
18 0426 1.2 1016 .2 1631 1.7 2324 .1
19 0515 1.3 1112 .3 1707 1.5
20 2353 0.0* 0611 1.4 1218 .5 1739 1.3
21 0025 0.0 0712 1.5 1342 .6 1817 1.0
22 0101 .1 0826 1.6 1542 .7 1856 .8
23 0144 .1 0942 1.7
24 0242 .2 1057 1.8 1936 .4 2215 .5
25 0357 .2 1200 1.9 2014 .3
26 0001 .5 0513 .2 1254 2.0 2043 .3
27 0103 .7 0619 .2 1338 2.0 2111 .3
28 0147 .8 0711 .2 1415 2.0 2133 .3
29 0227 .9 0800 .2 1449 1.9 2155 .3
30 0259 1.0 0845 .2 1518 1.8 2213 .3
31 0334 1.1 0924 .3 1543 1.6 2231 .3

-- TIDE OCCURS ON PREVIOUS DATE.
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PORT ALLEN TIDES
SEPTEMBER 1989
21 DEG 54 MIN N, 159 DEG 35 MIN W - HANAPEPE BAY

DATE TIME HGT TIME HGT TIME HGT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 0409 1.2 1004 .3 1608 1.5 2250 .3
2 0445 1.3 1046 .4 1633 1.4 2306 .3
3 0520 1.4 1134 .5 1655 1.2 2327 .3
4 0605 1.4 1230 .6 1720 1.0
5 2350 .3* 0653 1.4 1347 .7 1742 .9
6 0018 .3 0757 1.4 1608 .7 1800 .8
7 0057 .3 0913 1.5
8 0152 .3 1025 1.6 1923 .5 2200 .6
9 0318 .3 1128 1.7 1939 .4

10 2338 .6* 0444 .3 1217 1.9 2000 .3
11 0033 .8 0553 .3 1300 1.9 2022 .3
12 0115 .9 0652 .2 1339 2.0 2044 .2
13 0158 1.1 0745 .2 1415 1.9 2108 .2
14 0240 1.3 0838 .2 1452 1.8 2134 .1
15 0322 1.4 0932 .2 1527 1.6 2158 0.0
16 0408 1.6 1028 .3 1602 1.4 2226 0.0
17 0453 1.8 1129 .3 1638 1.2 2255 0.0
18 0545 1.8 1241 .5 1713 .9 2327 .1
19 0644 1.9 1411 .6 1749 .8
20 0006 .1 0750 1.8 1617 .5 1851 .6
21 0051 .2 0906 1.8 1808 .4 2057 .5
22 0202 .3 1023 1.8 1850 .3 2306 .6
23 0340 .3 1128 1.8 1928 .3
24 0018 .7 0511 .3 1221 1.8 1954 .3
25 0058 .9 0618 .3 1303 1.8 2017 .3
26 0138 1.0 0714 .3 1341 1.7 2035 .3
27 0212 1.2 0802 .3 1409 1.6 2054 .2
28 0242 1.3 0847 .3 1438 1.4 2110 .2
29 0314 1.4 0929 .3 1500 1.4 2128 .2
30 0343 1.5 1013 .4 1529 1.2 2146 .2

-- TIDE OCCURS ON PREVIOUS DATE.
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PORT ALLEN TIDES
OCTOBER 1989
21 DEG 54 MIN N, 159 DEG 35 MIN W - HANAFEFE BAY

DATE TIME HOT TIME HOT TIME HOT TIME HOT
AHS FT AHS FT AHS FT AHS FT

1 0416 1.6 1055 5 1554 1.0 2204 .2
2 0451 1.6 1144 .5 1619 .9 2225 .2
3 0530 1.7 1246 .6 1644 .9 2247 .3
4 0614 1.7 1405 .6 1709 .7 2315 .3
5 0711 1.6
6 2351 .3* 0817 1.6 1735 .4 1959 .5
7 0053 .4 0927 1.7 1811 .4 2223 .6
8 0232 .4 1033 1.7 1832 .3
9 2333 .7* 0422 .4 1126 1.7 1857 .3

10 0021 .9 0541 .4 1213 1.7 1919 .2
11 0102 1.2 0647 .3 1255 1.6 1947 .1
12 0143 1.4 0749 .3 1338 1.5 2012 0.0
13 0225 1.6 0947 .3 1416 1.4 2037 -. 1
14 0307 1.9 0946 .3 1455 1.2 2106 -. 1
15 0349 2.0 1045 .3 1531 1.0 2138 -. 1
16 0437 2.0 1151 .3 1612 .9 2210 -.1
17 0526 2.1 1304 .3 1654 .7 2243 0.0
18 0619 2.0 1430 .4 1750 .5 2321 .2
19 0720 2.0 1602 .3 1914 .5
20 0014 .3 0829 1.9 1712 .3 2132 .5
21 0127 .4 0938 1.8 1757 .3 2308 .7
22 0320 .5 1039 1.6 1826 .3
23 0007 .9 0456 .5 1131 1.5 1852 .2
24 0046 1.0 0613 .5 1217 1.4 1914 .2
25 0121 1.3 0714 .5 1252 1.4 1935 .2
26 0153 1.4 0807 .5 1327 1.2 1953 .1
27 0225 1.5 0858 .4 1357 1.1 2012 .1
28 0253 1.7 0941 .4 1425 1.0 2032 .1
29 0322 1.8 1025 .4 1456 .9 2052 .1
30 0354 1.8 1111 .4 1521 .8 2115 .1
31 0429 1.9 1203 .4 1553 .7 2136 .1

* -- TIDE OCCURS ON PREVIOUS DATE.
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F'ORT ALLEN TIDES
NOVEMBER 1989
21 DEG 54 MIN N, 159 DEG 35 MIN W - HANAPEPE BAY

DATE TIME HOT TIME HOT TIME HOT TIME HOT
AHS FT AHS FT AHS FT AHS FT

1 0507 1.9 1302 .4 1625 .6 2205 .2
2 0550 1.8 1411 .4 1711 .5 2236 .2
3 0635 1.8 1520 .4 1822 .5 2318 .3
4 0733 1.7 1616 .3 2021 .5

5 0020 .4 0831 1.7 1654 .3 2212 .6
6 0207 .5 0931 1.6 1723 .2 2318 .9
7 0356 .6 1027 1.5 1753 .1

8 0006 1.1 0536 .5 1121 1.4 1821 0.0
9 0045 1.4 0653 .5 1207 1.3 1648 -. 1

10 0131 1.7 0801 .4 1258 1.1 1920 -. 2
11 0209 2.0 0905 .3 1345 .9 1952 -. 2
12 0255 2.1 1005 .3 1429 .8 2025 -. 2
13 0337 2.2 1107 .3 1515 .7 2100 -. 2
14 0422 2.2 1206 .3 1600 .5 2132 -.1
15 0510 2.2 1307 .3 1652 .5 2214 0.0
16 0557 2.1 1411 .3 1755 .4 2256 .1
17 0651 2.0 1517 .3 1922 .4

18 2349 .3* 0743 1.8 1606 .3 2109 .5
19 0058 .4 0837 1.6 1645 .2 2242 .8
20 0241 .6 0933 1.4 1721 .2

21 2338 .9* 0434 .7 1025 1.3 1746 .1
22 0023 1.2 0608 °7 1111 1.1 1810 .1
23 0059 1.4 0721 .6 1156 1.0 1834 .1
24 0131 1.5 0820 .5 1238 .9 1958 0.0
25 0206 1.7 0913 .4 1320 .8 1922 0.0
26 0236 1.8 0958 .3 1355 .7 1946 0.0
27 0308 1.9 1043 .3 1431 .6 2012 0.0
28 0340 2.0 1124 .3 1509 .5 2041 0.0
29 0413 2.0 1209 .3 1545 .5 2113 0.0
30 0449 2.0 1253 .3 1628 .4 2145 0.0

* -- TIDE OCCURS ON FREVIOUS DATE.
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PORT ALLEN TIDES
DECEMBER 1989
21 DEG 54 MIN N, 159 DEG 35 MIN W - HANAPEPE BAY

DATE TIME HGT TIME HGT TIME HGT TIME HGT
AHS FT AHS FT AHS FT AHS FT

1 0529 2.0 1338 .3 1721 .4 2224 .1
2 0611 1.9 1421 .3 1836 .5 2313 .3
3 0653 1.8 1459 .2 2003 .6
4 0017 .4 0739 1.6 1538 .1 2133 .8
5 0151 .6 0830 1.4 1612 .1 2242 1.0
6 0348 .7 0922 1.3 1647 0.0
7 2341 1.3* 0544 .6 1021 1.0 1723 -.1
8 0030 1.6 0716 .5 1124 .9 1800 -.2
9 0115 1.9 0829 .3 1226 .7 1839 -. 3

10 0200 2.0 0931 .3 1318 .6 1917 -. 3
11 0243 2.2 1026 .2 1417 .5 1956 -. 3
12 0327 2.3 1115 .1 1506 °4 2038 -. 3
13 0409 2.2 1201 .1 1556 .4 2120 -.2
14 0452 2.2 1250 .1 1648 .4 2203 -. 1
15 0536 2.0 1332 .1 1748 .5 2245 .1
16 0615 1.9 1411 .2 1854 .5 2333 .3
17 0656 1.7 1449 2 2016 -7

18 0035 ,4 0735 1.4 1524 .1 2143 .8
19 0205 .6 0817 1.3 1556 .1 2249 1.0
20 0405 .8 0859 1.0 1629 .1

21 2348 1.2* 0607 .7 0951 .9 1701 .1
22 0029 1.4 0740 .6 1050 .7 1733 0.0
23 0108 1.6 0846 .5 1156 .6 1809 0.0

24 0143 1.7 0928 .3 1251 .5 1844 0.0
25 0219 1.9 1005 .3 1340 .5 1919 -.1
26 0251 2.0 1041 .3 1422 .4 1954 -. 1
27 0325 2.0 1114 .2 1501 .4 2029 -. 1
28 0400 2.0 1145 .1 1544 .4 2108 -.1
29 0435 2.0 1217 .1 1630 .5 2147 0.0
30 0507 2.0 1249 .1 1719 .5 2229 .1
31 0541 1.8 1318 .1 1821 .6 2319 .3

-- TIDE OCCURS ON PREVIOUS DATE.
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APPENDIX A

HEIGHT OF THE TIDE AT ANY TIME*

The height of the tide at times intermediate to the times of high and low water is needed on occasion,
and may be computed by either numerical or graphical methods. One example of each method is presented
here. using the predicted tides for a day at Point Mugu.

Problem: Given that the predicted times and heights of the tides are:

Time Height Time Height Time Height Time Height

0039 4.9 0814 0.2 1510 3.1 1933 2.4

Find the height of the tide at 0300.

Numerical Method

The duration of fall is 08h 14m --00 39m = 7h 3 5m.

The time after high water for which the height is required is 03h 00m - 0 0 h 39m = 02h 2Im .

The range of tide is 4.9-0.2 = 4.7 feet.

Entering table A-I at the duration of fall of 7 h 401, which is the nearest value to 7h 3 5m , the nearesi
value on the horizontal line to 2h 21m is 2h 18m after high water. Following down this column to its 11cr-
section with a range of 4.5 feet which is the nearest tabular value to 4.7 feet, one obtains 0,9 which. being
calculated from high water, must be subtracted from it. The approximate height at 0 3 h 0om is, thereftoe.
4.9-0.9 = 4.0 feet.

When the duration of rise or fall is greater than l0h 40 m , enter the table with one-half the given duration
and with one-half the time from the nearest high or low water, but if the duration of rise or fall is less than 4
hours, enter the table with double the given duration and with double the time from the nearest high or low
water.

Tlbis onlrmaiwn i% ;d;ap lcd Ir'mv ijhh. 3 )1 ohw diii ,mnrtce Ihr Ihi% Iiii"licauitm.ii I e p ." I I

A-1



Table A-1. Height of the Tide at Any Time

Time from the nearest high water or low water

F" 7 U, Oif 024 032'0401041 0 54 1 3 1 2? I1 3- 1 44 1 S 2 200
29 O(NOl 026 03 043 04 52 101 109 33, 27 1 3. 53 of320 W

T 44 Oit;01 028037 047 056 1 05 1 13 1 24 1 33 143 52 1 2 11 2 20
5 06 11 0 0240:16040 4 %4 On 3 10 2 3 2 30 1 40 2 %0 2 2M 10 2 20 2 30

640 0 11 0 2 j0 34 i043,067 lo0l 1 tO9 1 31 1 42 1 53 2 05 2 16 2 27 2 39 2 50
Of 0e 12 024;03A1048 1OD120 1: 24 1, 32; 1 4M 2 0 2 12 2 2i1 2 V.,4 2 tl3O

II 20 0I. 02.' 03A 051 03 1 16 1 71 1 41 I 54 2 07 2 I' I 2 T. 2 4' 2 '7 3 13 0
(6 49 013 027 040 053 107 120 1 33 1 47 200 2 13 3'127 2 40 2.3 307 320

-7W 00014 11 2i 042 0 M 1310 1 24 133 1352 20(6 2211 2 Al 244h 40N 3 14i 3 30
7 i9 0 Is,,0?.o 044 05) 1 13 1 41 1 57 2 12 2 27 2 41 2 '-- t 1 2,5 J 40
.N 4 0 S 50 3 046 101 1 17 1 32 1 47 2 04 2 3I4 2 33 2 44 3 04 3 19 3 .0 3 30

a 1 0 10 048104t 1201 1 1352 2 0% 224,240 2.5", .4. 3 2, 344 40
620 0 7103.1 030 307 1211 40 3 57 2 33 2 301 2 47 3 03 3 211 7 3 'J' 4 1

S 0 017 035. 052 1U I3:7 1 44 201 2 19 236 2 53 3 11 . 2h 3 45 4 03 4 20I)

1 0 1)3 1 n'6 0541J 32 3 130 1 O 2 06 22:4 2 42 300D 331% .13i 3 54 4312 43Y)
9 20 1' 03 n5' I j1!, 31 1, 2 33 2 2 4, 307 A21 144 03 43 2 40

5 40 0 19 0 39 (1 NX '137337 1 :,6 2 13 23N 2 54 3 13 33.M 3 5.2 4 13 4 31 4 60

1: W (204)41) Of-, 1 '24,4012001220 240300 3 2 34 40 4 20 44 0 '00
02. ij41 O i 4' 1t .1204 2 2.S 2 4 ',  3 01. : 27 3 47 4 0- 4 25i 4 4' 10

49 4321304.I1 04 12" 14'7 2 2 2v 2 51J ,,1233. 3, %34 16474. '.20

Correction to height

Pt I3 I I F t F. Ft F Fr t I t, I' ll t 'F
.$ U 00 u 0 0 0 U0 00 0.1 0. I 0 3 03 1 0 U 2 02 02

1. (40 0 0 0U 0 0 1 03, 0, 0.202 0.2 S 0J 04 04 0 3
. 0 0 n 0 3 n I 10 02 0.2 0 j 04 0 4 0 0 0 7 0 4

2.5 )0 0 ) 0 ; i 02 0 3 0.3 04 05 i 0 U' 0.9 1 0
2.5 t ) .U 0 0 .l I v 2 0 2 0 3 0 4 0 06 U 7 0 30 1 1 2

,.Oo0 U UO 0 ,0 0 0 20 0 4 O 05 0 04 0'. 3 ') 21 3 3 1
$ S 4 1 o 'o i 1) 1 . . 0 3 0 4 0 A 0 7 0 " 1 0 1 .' 4 1 i 3 I %

4. 0 344 1.:-1 01 044 0 ? 0 0' % ( I A314 1 O,j 1 2 0
4 5 U 4I $1 2 0.304 0 7 # 0 - 0 0I 1 13 1 3 % 20 2 2

5.5 o v0 Iu 0 2 0203 03 0.608 30 1 2 15 12 0 2.2 25

. 1 0 to 1 " 0 0 4 0S 0.7 09 3 I. 1 4 1 . 3 2 .5 2. '

.5 1 . ) 0 1 0 . 3046 0'A 30 1 2 2 4 2 72 30
6 ,Oj I 2 .4 0 4 0 6 06 33 1 3 1 3f '1 261 2 3.2
7 19 () 1 0 1 , i 3 0 0.7 09 32 3.4 1.6 23 23 2 J 3 53

I401041 07 10 32 15 39 12 2 3 34 2O

, 0(144O U 2 0j 0.5 0 1 .0 1 16 20 2 4 2 3 2 1', 4. 0
( 41 2' 0 4 0 0 1 .1 1 34 12 2 2 2 . 2 4 4 . ' 4 2

1 99 n0 0 ,4 06 60 3 1, 22 1 5 1 34 22 20 3 1 C, 4 0 4 S

16 95 34010 0 2 04 06 09 1.2 I 0 29 .23. 3 43
It. U U0 01 0204 0 101.3 37 23 25 3 0 3' 4 0 4.3 50

31 00 0 00 7 1 0 13 37 2 2 33 . f, 4 1 467 2
. 00 103 0 3 0.5 07 313 1 1 16 23 224 3.3 3ft 44 4Y 5 5

1.4 n ,0 0 03 0 0 1 1 1 2 2 3.4 4.11 1 j t. A'8
32.0 0, 30 0 .N A I I 1 5 2 2 25 3 0 36 4 1 4% 54 A 0
12.4 0'1 0 0.s 0 32 1 22 . 2 2 6 3. 3 .3. 4 .5(84 8 2

3i a ) 0 0 1 03 0 009 12 7 2 2 27 32 3.9 45 53 2 5 R 6 0
3.5 o)0 03 0 o -, 09 3 1 7 22 2 A 34 4 0 4 7 53 60 0 6
140 ( ) 1 )0A 0

9  1 3 1A 2.3 2.9Y 3 5 4. 2 4 1 5.5 6 3 7 0
3435 044020 40 6310314 3 9 2 4 3 0 3 6 4.3 N 0 57 65 7 2

1.0 ()0 2 04 06 3 0 4 1.9 2.5 3.1 3.8 44 5 2 3.9 6.7 7.5

13.5 $4l0 02 0 4 0 3 035 2.0 2.6 32 3 9 4.6 5 4 631 6 9 7 8

1. q o 1n 0 4 0 3 3 2.3 26 33 4 0 4. 7 s %o 6.3 72 80
35 (4 U0410 4 0733361 2.3 27 3 4 4.31 4 9 5 7 f, . T. 4 8 2

1-. i6 4v0 4 0073331 2., 2 2.6 35 4.2 5.0 5 ', 6 7 7 r 6. 5
17,S 0 0 02 0 4 0f a12 7 12 . 9 3.6 4.4 5.2 6 0 6 9 7".8 8.8

1%.91 40 0 20 4 0A312317 2.3 3.0 3.7 4.5 5 .1 6.2 731 8 3 90
3*.5 (310U5 0 K32 1 A 2 4 3. 1 3.8 4.6 5.5 6 4 7.3 It3 ~2
It.5 I 3 u. u 069 333 2 Z4 3.1 3.0 48 S6 6.4.175
195. s ' 432 i 0 toto 13 1 1 2.5 3 2 4 0 4 4 51 (1 ill il
29. 1t ' o,0 0 9 3 31 1 11 2 6 3 3 13 0 5 9 1 0 30 9 4I

Ohtain from the predictions the high water and low water. tne of which is heftre and the other

after the time for which the height is required. The difference between the time% of ,,ccurrene -f

the.c rIde% is the duratifon (if rise or fall, ind the difference between their heights is the range of tide

h,,f thet ahovve tahle. lIind the difference hetweel, the ne3rest high (or 
3
4aw water and the time ftr

hi4 tle 4 l34" hiight is required.
I i r t" , rhle witlt ,h Juralllln 14 rise ri fall. printed in he:iv -fated type. whith mom., rnearlV

.i t-. 4434 4lhhe at lu~ll value. allld ll h l th io I' llolltal l ie lnd the tlle frlii the l earel hilh -ft Ii,-

.Ifer Mshl4h ;iKree% n4lMs neuarly with [lhie crrelspiinding actual differelame. [he 4u)rectol.aiis' -utJi3 i%

in tI,,. diraectIv Il,w. ,l1 tle hille with the ringe o(f tide.

'%A iv.il tile ni';ll ; lr t tide %s I l igh water. %uhrfaa' the ct rtes ti'tn.

N'.5 t iI the' ii';are,.3 tide! o% f3w wa3er. ldJ the i ',1fra't lill.
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Graphical Method

If thle height otfithe IdeI eIMIL lqu iltt J unn11her t Of iies 11 ot etTI.II dj. the nitl tidL' 1111%C 111 Ill kII
ii he ohij,1L ted filte mic-qtfart'r. mcU-icwh/ mtV/ flie Iliiedite is .1" Iollol, N

Oil %.:osS-Wectim~ piler Ilot file hligh jild Io%% xx.iieilt 111, 1 tile otdI ? ltti II .ui V letiLC lit tile d.V\
itlisliiin± little iioii/oiliai,~ mid hlcdit %ctiiIalx These .tii file hasic poliis fill thle 0i1W

2. Irj% li ght si nighti lilies .onniecting tfile pi nils iepresen ng MiLCessixe4 hidi ind lio mi

Divide C.1'11lit these si r.iighi i li iil foi equal i m is Thc li 10t1x1i p 11 t.cl Jhu gix. 1110111CI
Point tm thle curl'e,

4 At [lie LI.Iiieu puuitit miikcti to, high xxttiIx~ veliimL Ilutliuuxel~ file. pIitl.IL mud atle quIt.izie put

.idtmceI iut) lilt- wimtel dtmxx a xc iicJl hillk helotic~fl polit. liuktiii! (lie letigtil it thesIL huesC C(III.l to 'il
tenth o)I hei rmaigie hetwecii tile hiigh mitd Ilxx malit used The punts% tiik lilt cittio these l t k dll
liles give Ilxx' mdditi'lnml zliuciitdiie pouisl lu tile .tiixe

5. Drmw i smoith curve titnit (ie poits of high and Iuux kinters mnd tile Intermtediate points maisIt rie

cntrve well rolunded Item hughi mud Ilowwite This tinxc %xill ippoinmiei thle I.kIJIm tlie ski% x md
heights ton miime of11 ti ie dm% Illil he reindil> sk:mled tromt it Tile restilng gimph is, shioxxut inl ftite VI

CAUTION

Buidi ftlitetods, prescutted mre hinsed ont tile mssuntlpiltoi tl1.1 tite riseq and 1.1 tlllunllli
it, simple cosinie c~urxes Theucti ure fil hueighf i ht mined %, Ill he mppuuuiltmte The

roiitie-s of .ippuoimmalt) will ixm% in\ ilte tie Iirxe dllfer. thourt .1 osn"lic cntrxc

50o 0039 49

4 5

40.

.5

* j 30

S2,5

I 2.0 Figure A-1I. ridal Curve for

15 Solution of the Problem.
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0014 0?

1 2 3 4 5 6 7 8 C)

TIME (HOURS)
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APPENDIX B

EQUINOXES, SOLSTICES, AND LUNAR PHASES 1989

The dates and times for Vernal and Autumnal Equinoxes and Summer and
Winter Solstices during 1989 are listed in table B-1. The 1989 dates and
times for phases of the moon are given in table B-2. Times are Pacific
Standard Time, add 1 hour when Daylight Savings Time is in effect; add 2
hours for times in the Barking Sands area.

Table B-1. Equinoxes and Solstices, 1989, Point Mugu Area

Vernal Equinox 20 March 0728 PST Beginning of Spring
Day and night equal length

Summer Solstice 21 June 0153 PST Beginning of Summer
Greatest duration daylight

Autumnal Equinox 22 September 1720 PST Beginning of Autumn
Day and night equal length

Winter Solstice 21 December 1322 PST Beginning of Winter
Greatest duration darkness

Table B-2. Lunar Phases, 1989, Point Mugu Area

JANUARY FEBRUARY MARCH APRIL
DATE TIME DATE TIME DATE TIME DATE TIME

New Moon 07 1122 05 2337 07 1019 05 1933
First Quarter 14 0558 12 1515 14 0211 12 1513
Full Moon 21 1333 20 0732 22 0158 20 1913
Last Quarter 29 1802 28 1208 30 0221 28 1246

MAY JUNE JULY AUGUST
DATE TIME DATE TIME DATE TIME DATE TIME

New Moon 05 0346 03 1153 02 2059 01 0806
First Quarter 12 0619 10 2259 10 1619 09 0928
Full Moon 20 1016 18 2257 18 0942 16 1907
Last Quarter 27 2001 26 0109 25 0531 23 1040
New Moon - - - - - - 30 2144

SEPTEMBER OCTOBER NOVEMBER DECEMBER
DATE TIME DATE TIME DATE TIME DATE TIME

First Quarter 08 0149 07 1652 06 0611 05 1726
Full Moon 15 0351 14 1232 12 2151 12 0830
Last Quarter 21 1810 21 0519 19 2044 19 1554
New Moon 29 1347 29 0727 28 0141 27 1920
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Because the earth's period of revolution about the sun (365.24+ days)
is not evenly divisible by the moon's period of revolution about the
earth (27.32+ days), the dates and times of lunar phases, moonrise and
moonset, and tidal data must be recomputed for each year. The following
information, however, is based on geometrical relationships and holds
true for all times:

1. The New Moon rises at sunrise, crosses the meridian at noon, and sets
at sunset.

2. The First Quarter Moon rises at noon, crosses the meridian at sunset,
and sets at midnight.

3. The Full Moon rises at sunset, crosses the meridian at midnight, and
sets at sunrise.

4. The Last Quarter Moon rises at midnight, crosses the meridian at
sunrise and sets at noon.
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APPENDIX C

SUNRISE AND SUNSET TABLES
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Sunrise, limat. ansd Duration of 1iilght for PoIint Muigu. CA

Mea: All ftme w Pedfle St$1 u 11.,.sm (120th merdiaii); odd 1 ho h -ia Sayligtht savings Tima Is In. affat.

n" Januar PeanmaY March April Maly JuneDol
Sunrise Smiiat Sunrise oun~es Suariao sua~t Suueris Summist Sunriaa Sunset Sunrise Sumat

I 0702 1656 0654 1727 0626 1753 0544 1817 0507 1640O 0446 1903 1
2 0702 1659 0653 172n 0624 1753 0543 l8is 0506 1841 04.4 l10 2
3 0703 1700 0652 1729 0623 1754 0541 1819 0505 1842 0445 1904 3
4 0703 1700 0652 1730 062 1755 0540 16119 0504 11843 0G15 1904 4
S 0703 1701 0651 1731 0621 1756 0539 1820 0502 11343 0445 1905 5
6 070 1702 0650 I72 0619 1757 0537 1621 0502 1&"1 0445 1905 6
7 0702 1703 0649 1733 0618 1758 0536 1822 0502 1645 0415 1906 7
6 0702 1704 0648 1734 0617 1758 0535 1822 0501 18s6 04,44 1906 a
9 0702 1705 0647 1711 0615 1759 0530 183 0500 18s4 041A 1907 9

10 070 1705 0347 17115 0614 lo00 0532 1824 0459 18S7 0441 1907 to

I1 0703 1706 0646 1726 0613 1601 0531 1825 0456 1848 044 1906 11
12 0702 1707 0145 1727 0611 1602 05110 182s 0457 1849 0444 1908 12
13 0703 1708 0641 1738 0610 180D2 0526 1626 0456 1849 04A1 1909 13
14 0702 1709 0643 1739 0609 18BM 0527 1877 0456 1650 0444 11909 14
15 070 1710 0642 1740 0607 1804 0526 182 0455 MI5 0444 1909 is
16 0702 17M 0641 1741 0606 1IN6 05is 1829 045.4 1652 0444 1910 16
17 0702 1712 0640 1742 0605 1806 0523 1629 0453 1852 0444 1910 17
18 0701 1713 0636 1743 am0 1906 0522 1830 DA53 1653 064,15 1910 16
19 0701 1714 0637 1741 0602 18107 0521 1831 0452 16OU 044 1911 19
20 0701 1715 0636 1745 0601 1608 0520 1832 0451 1In5 04A5 1911 20

21 0700 1716 0635 1746 0559 1809 Os18 1832 0451 1655 0645 1911 2 1
22 0700 1717 063 17?A7 as"6 1609 0517 1833 0450 1856 04.5 1911 22
3 0659 1718 O6&M 1747 0556 1610 0516 1634 04150 1657 0446 1911 22

24 0659 1719 0632 1748 0555 l811 0515 1635 0449 1857 0446 1912 24
25 0658 1720 0630 1749 0554 14112 0514 l835 0469 1 85s 0446 1912 25
26 0656 1721 0629 1750 0552 1813 0513 1836 0448 1859 06" 1912 26
27 0657 1722 0626 1751 0551 1613 0512 1837 0418 1900 04167 1912 27
26 ow5 1722 0627 1752 0550 1614 0511 l83w 047 1900 0447 1912 26
29 0656 1724 0626 1752 ow4 Ils 050 1839 04.7 1901 04.7 1912 29
30 0655 1725 0547 )816 0506 1839 0417 1901 0418 1912 30
31 ow5 1726 0546 1616 0416 1902 31

~A -a" twilight ~aag twilight 11Wag twilight onarag twilight "srg Willeht ONag twilight
Civil: 2? mini. Civil: 26 mini. "1i: 25 min. Civii: 26 mini. Civil: 28 mitt, Civil: 29 mlin.

outioa.i: So min. Nauticl: 55 min. Nowautii 54 mlin. Nautimil: 57 mini. Nautical: 61 min. Nautical: "5 mlin.

onto July August Saptambor CkloberDe mbratSunise $Moel Sunrise Sweeat ounrise Simsat Sunris Sunset vot Sne Surs

1 0448 1912 0507 low8 0530 162 055o 1741 0616 1704 0644 16A7 I
2 0449 1912 0508 16a57 0530 1621 055 1 1 740 0617 1703 06415 1647 2
3 04A9 1912 059 6856 0531 1620 0552 1738 0618 1702 0646 16A7 3
4 0450 1912 051o 855i 0532 1819 0553 1737 0609 1701 0646 1647 A
5 0450 1912 0510 854LS 0532 1617 0554 1736 0620 1700 Q647 1647 S
6 0451 1911 0511 165j3 0533 1616 0554 1724 0621 1639 0648 16,17 6
7 0651 1911 0512 1652 0514 1815 0555 1730 0621 165 06149 1647 7
a 0452 1911 0512 1851 0S35 1613 OW5 1732 062 1651 0650 1647 8
9 0452 1911 0513 1650 0535 1812 0557 1730 0623 1657 0650 1647 9

10 04.5 1910 0514 1849 0536 1610 057 1729 0624 1656 0651 16017 I0

I I 0453 1910 0515 1848 0!37 1809 0556 1726 0625 1655 0652 1647 11
12 0454 1910 0515 1847 Ib37 16ow 0559 1726 0626 1655 0653 1648 12
13 0451 11009 0516 1846 053 1806 0600 1725 0677 1654I ow5 1648 13
14 0G55 1909 0517 184A5 0539 605 0601 1724 0628 1653 0654 1646 14
is 0456 Ilq 05l6 1844 539 I602 owl 1723 0629 1653 0ow 164 1
16 0456 1908 0516 1643 0540 1602 060 1721 063 1652 01655 1649 1 6
17 0457 1901 0519 1841 054 1 1601 rfi 1720 0631 1652 0656 1649 17
16 0451 1907 0520 1840 0541 1759 0604 1719 0632 1651 0657 1650 18I
19 04561 1907 0520 1839 0542 1758 00 1716 0633 1651 0657 1650 19
20 0459 1906 0521 I3M 0543 1756 0606 1717 0634 1650 0656 1650 20

21 0500 1906 0522 1837 0544 1755 0606 1715 0635 1650 0651t 1651 21
22 0500) 1901 0522 Ins 04 1754 0107 1714 0636 1649 0659 1651 22
23 0501 1904 0522 1834 0545, 1752 060 171 0637 1649 065 1652 22
24 0502 1904 0524 1833 0546 1751 0609 1712 063 1649 0700 1653 24
22 0502 1902 0525 1832 0546 1749 0610 1711 06383 1646 0700 1653 24
26 0500 1902 0525 I830 0547 1746 0611 1710 0639 1640 070 1654 26
27 0504 1902 0526 629 0546 1747 0611 1709 0640 1648 0701 14154 27
26 0504 '901 0527 1826 0549 1745 0612 1706 0641 1647 0701 1655 26
29 050 1900 0526 1627 0549 1744 0613 1707 0642 1647 070 1656 29
30 (115 1659 0526 1825 0550 1742 0614 1706 0643 1647 0702 1656 30
31 05w l51 0529 1824 0615 1705 0702 1657 31

~Ave twilight arge twilight ~ .AN g twilght ~Arage twilight ~A-g twliht-a - twiligh
civil: T9 fali. Cvil: 26 a"i. Cvil* 25 miii. Civil, 25 mini. Civil: 2? miii. Civil: .41miii.

Nauical: 68 mwon. oktkfSoNNautical: 51mi. Mit :5 mown. I Nautical: 54 miii. I mutlial: 5? miii. Mtiml4: 59 mini.

GOW.N % ae -In Il.9 . vows. lms date9. wu i thraugh 21111.
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Sunrise. SGu~. and Durewlon of Twillight for Mouilngs Somis. Movel, HI
22*02 N. 159*47 W

Iftte: All times wse Alasho-Hewel Standord Time (11011% Morldlen).

D" jonuary Febnhery match Apil May JuneDt
Sunrse Sunset Sunrise Suggest Sunis usnla. Sun rits em. Suggst Sunris. Sunset Sunrise Sunset

1 0716 1607 0718 IM2 0700 1843 0632 1854 0607 1905 0555 1919 1
2 (Y719 I8wo 0717 10129 0659 1943 0631 1855 060F7 1906 0655 1919 2
3 (0719 1809 0717 1830 0659 18.44 063 11855 0606 1906 0555 1920 3
4 0719 1809 0716 1630 0658 I8s4 0629 1855 0606 1906 0555 1920 A
5 0Y719 1810 0716 1831 0657 1845 0628 1856 0605 1907 0555 1920 5
6 0720 l8l1 0715 1831 0656 1845 0627 1856 0604 1907 0555 1921 6
7 072 lol1 0715 1832 0655 1846 0627 1856 0604 1908 0555 1921 7
8 072 1812 0714 1833 065 1846 0626 1857 0605 1908 0555 1921 8
9 072 1813 0714 1833 0653 1846 0625 1857 0603 1909 0555 1922 9

10 0720 1813 0713 1834 065 1847 0624 1857 0602 1909 0555 1922 10

I1 0720 1814 0713 1834 0652 1847 0623 1858 0602 1909 0555 1922 11
12 0721 Isis 0712 1835 065 1847 0622 I8on 0601 1910 0555 1923 12
13 0721 1815 0712 1335 016. 1848 0621 1858 0601 1910 0555 1923 13
14 0721 1616 0711 1836 06. 1848 0620 1859 0600 1911 0555 1923 14
15 0721 1817 0710 1836 0648 1848 0620 I859 0600 1911 0555 1924 15
16 0721 1818 0710 1837 0647 1849 0619 1859 0559 1912 0555 1924 16
17 0721 1818 0709 1837 0646 1849 0618 1900 0559 1912 0556 1924 17
1s 072 11119 0709 183 064. 1850 0617 1900 0559 1913 0556 I92 M i
19 0721 1820 0708 1838 0644 1850 0616 1900 0558 1913 0556 1925 19
20 0720 1820 0707 1839 0643 1850 0615 1901 0558 1914 0556 1925 20

21 072 1821 0706 1839 0642 1851 0615 1901 0558 1914A 0556 M95 21
22 072 i822 0706 1840 0641 Iasi 0614 1902 0657 1914 0557 1925 22
23 072 1322 0705 184O 0641 1851 06113 1902 0557 1915 0557 1926 23
24 0720 1823 01704 led1 0640 1852 0612 1902 0557 1915 0557 1926 24
25 072 1824 07m 1841 0639 1852 0612 1905 0557 1916 0557 1926 25
26 0719 1824 0705 1842 0638 1852 0611 190 0556 1916 0558 1926 26
27 0719 In25 070 1842 0637 1853 0610 1904 0556 1917 0558 1926 277
28 0719 1826 0701 1843 0636 1653 0609 1904 0556 1917 0558. 1926 28
29 0719 1826 0701 1043 0635 1853 0609 1904 0556 1917 0558 1926 29
30 071 1827 063 I85U 068 1905 0555 1918 0559 1927 30
31 0718 182 0633 1854 0555 1918 31

Aeragn twi ligt Aeeuge twilght #seg wililtow rg trilight -eeug twilight - ong twiflgt
Civil- 24 muma. Civil: 23 ml.. Civil: 22 min. Civil: 23 min. Civil: 24 min. Civil: 25 mi.

iNovetil: 51 min. Neuwtleel: 49 mile. Nautical: 0man. Ntical: 10 min. Maiel SI man. "euticab SS min.

DetJuly August -p October Do"br eabe _
Sunrise Sme kaSO 9 $Lwowt Sunris $woo Sunrise Sset Sunrse Sset $@WWI" sun@

1 059 1927 0611 1919 0622 1856 06W 1027 064A3 1802 0702 1755 12 059 1927 0612 1919 06n2 loss 0631 1826 0643 1802 070 1755 2
3 0600 1927 0612 1918 06Z) 18OU 0631 182 0M. 1W801 0705 1755 3
4 06M0 1927 0612 1918 062 1853 0631 1824 0645 1801 0705 1755 4
5 0600 1927 0613 1917 06M 1852 0632 12n 045 1800 0704 1755 5
6 0601 192 0613 1916 0623 1851 0632 1822 01646 1800 0705 1756 6
7 0601 1927 0614 1916 0624 1850 0632 1821 064A6 175 0705 1756 7
a 0602 1927 0614 1915 0624 1849 0633 1820 0647 1759 0706 1756 8
9 0602 1926 0614 1914 0624 M8e 0633 1819 0647 1758 0707 1756 9

10 0602 1926 0615 1914 0625 1847 0633 1819 0648 1758 0707 1757 10

Il I _ O * 1926 0615 1913 0625 1846 0634 1sis 0649 1758 0706 1757 11
12 00 M96 0616 1912 06M les5 0634 1817 0649 1757 0709 1757 12
13 0600 1926 0616 1912 0625 i8s" 06W 1816 06.50 1757 0709 1758 13
14 0MM 1926 0616 1911 0626 1843 0635 Isis 0650 1757 01710 175 14
is 0MW 1926 0617 1910 0626 1842 0635 1814 0651 1756 0710 175 Is
16 00 192 0617 1909 0626 1841 0636 1813 0652 1756 0711 1759 16
17 0605 19M 0617 1909 0626 184 0636 1813 0&52 1756 0712 1759 17
is 0606 1925 0618 1908 067 i839 036 1012 065 1756 01712 low0 i8
19 0606 1925 0616 1907 0627 1838 0637 18l1 0O5 1755 0713 1800 19
20 0806 1924 0616 1906 0627 11837 0637 1810 0654 1755 0713 1800 20

21 0607 1924 0619 1906 0629 1836 0638 1810 0655 1755 0714 1801 21
22 0O07 1924 0619 190 06236i 0638 1809 0656 1755 0714 ISM1 22
23 060 1923 0619 1904 0623 1835 0639 l8o3 0656 1755 0715 1802 23
24 0608 1923 0620 I9 0628 1834 0639 1807 08057 1755 0715 18sm 24
25 0608 1922 0620 1902 0629 1833 0639 1807 0658 1755 0716 1805 25
26 am 1922 0620 1901 0629 183 064 180 6 0658 1755 0716 1804 26
27 0W9 1922 0621 1900 02 1831 064 18ow 0659 I7TO 0716 1804 27
23 0610 1921 0621 1859 0630 1830 0641 1806 070 1755 0717 1805 26
29 0610 1921 0621 1859 0630 i829 0641 1804 0700 1755 0717 i805 29
20 0610 1920 0621 ?1581 0630 Ion 0642 18ow on) 1755 0718 1806 30
31 0611l 1920 0622 1857 0642 1805 0718 1807 31

Averes, twiligh Avers"e twilight arerelse twiligh 9e g twilight Among" twilight Aers" twilight
Civil: 23 min. Oil: 23 min. Civil: 22 min. Civil: 23 min. Civil: 24 wan. Civil: 24 mi.

Aieutleal: 54 min. Mutl..l: 10 min. Umuteel: 43 as,". Meutlso: 49 min. Platloal: S1 ml.. I Hutical: 52 min.

Gotelt fOw s In future Vows. Thuse defte valMd tiegh 2.
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Commander
Naval Air Systems Command Commanding Officer

Attn: AIR-OOD4 2 Antarctic Development Squadron SIX

AIR-42 I Attn: CDR D. J. Mazza I

AIR-540 I Point Mugu, CA 93042-5014

Washington, DC 20361-0001 Commanding Officer

Defense Technical Information Center Naval Air Reserve Forces (NAVAIRES)

Attn: DTIC-DDA 12 Attn: CAPT G. T. Lloyd I

Cameron Station Point Mugu, CA 93042-5018

Alexandria, VA 22304-6145 Commanding Officer

Pacific Missile Test Center Pacific Missile Range Facility

Liaison Office Attn: Code 7001 1

Naval Air Systems Command Code 7003 1

Attn: Liaison Officer 1 Code 7030 2

JP-2, Room 608 Code 7300 1

Washington, DC 20361 Code 7320 2
Code 7322 5

Commander Third Fleet 1 Code 7330 2

Staff Oceanographer (N36) Hawaiian Area, Barking Sands

FPO San Francisco, CA 96601-6001 Kekaha, Kauai, HI 96752-0128

Commanding Officer National Weather Service

Naval Civil Engineering Laboratory Weather Service Forecast Office I

Attn: Code LOA (Library) 1 11102 Federal Building

Code L52 (C. Matthews) 1 11000 Wilshire Boulevird

Code L63 (E. Durlak) I Los Angeles, CA 90024- 513

(D. Pendleton) 1
Port Hueneme, CA 93043-5003 USDA Soil Conservation Service 1

P.O. Box 260

Commanding Officer 3380 Somis Rd.

Naval Oceanography Command Facility Somis, CA 93106-0260

Naval Air Station, North Island
San Diego, CA 92135-5130 Ventura College

Biology Department

Noncommissioned Officer in Charge 4667 Telegraph Road

Surf and Weather Office Attn: Mr. Thor Willsrud

Marine Corps Base Ventura, CA 93003-3899

Camp Pendelton, CA 92055-5000 County of Ventura

Commanding Officer 800 S. Victoria Avenue
Naval Western Oceanography Center Attn: Flood Control District 1
Box 113 Public Works Agency 1

Pearl Harbor, HI 96860-5050 Sheriff's Department/
Emergency Services

Commanding Officer 1 Ventura, CA 93003-5340

Dehachment 30
6th Weather Wing Camarillo Daily News

Vandenberg AFB, CA 93437-5000 100o Avenida AcasoCaemrillo, CA 93010-8712

Dr. Victor Bobrow, OD
461 W. Fifth St.

Oxnard, CA 93030 -7049
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INTERNAL INTERNAL
Commander, PACHISTESTCEN

Code 00 (RADM Strohsahl) 1 Air Operations Officer
Code 6100 (CDR Manley)

Vice Commander, PACHISTESTCEN
Code 01 (CAPT Vernalis) 1

Technical Reports Mgmt Branch Admini tralve Division
Code 0134-1 10 Code 6110

Reports Library Air Traffic Control Facility
Code 1018, Bldg. 36 2 Code 6130 (LCPO)

Flight Test Division Engineering Division
Code 1022 (Tegt) 5 Code 6230-2 (Dow) 2

Code 6232 (Jensen) 2
HARPOON Program Office

Code 1091 (CDR Rargrave) 2 Maintenance Control Division
Code 6243 (Qualls) 3

Measurement Systems Division
Code 3144 (Cohenour) 5 Island Division

Code 6280 (Haynes) 5
Range Operations Officer

Code 3200 (CAPT Walden) I OIC, San Nicolas Island
Code 6400 (LCDR Buskey) 10

Range Programs Management Division
Code 3212 (St. Joseph) 2 Security Department

Code 6520 (Bonner) 3
Range Operations Control Division Code 6551 (Crisis Response Force) 2

Code 3232 (LCDR Uhle )2
Aircraft Maintenance Dept

Geoophysics Division Code 6700-1 (CDR Mannel)
Code 32543 (Dixon) 60

EOD
Code 6603 (OIC) 5

Offshore Islands Division
Code 3280 (Dulka) 5
Code 32821 (Otten) 5
Code 3283 (Miller) 2

Surface Craft Division
Code 3290 (LCDR Smith) 10

Data Processing Division
Code 3454 (Schumacher) I

Electronic Warfare Directorate
Code 4000 (Warnagieris) I

Surface Targets Division
Code 5040 (Parker) 5

Commanding Officer
Naval Air Station

Code 6000 (CAPT Solomon) I
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